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tb. LNTRODUC TION 


The Command, Control, and Communicetions Leboratory (C3 
Lab) was conceived and developed to provide future leaders 
fboetoe field with a testbed to explore ways in which 
Seomputvers and automated. communications could improve C2 
errectiveness. Phe  sproject iswes «funded. by the Defense 
Advanced Research Projects Agency (DARPA) and the four 
Services involved in the CS program, and it was completed 
meme in 6 619E2. The first two classes in the C3 curriculum 
ere mot have the opportunity to utilize the laboratory, 
Mowever, the members of the third class have had extensive 
Seeerlt@nce with the capabilities resident there. Two 
Seurses in the curriculum are particularly rooted in the C3 
Lab environment. These are Simulation and War Germing (0S 
@e55) and C3 Exercise Laboratory (OS 375@). It became 
épparent during these classes that there wes a need for wer 
gaming software to be used by the students for experience in 
Strategic resource planning. 

One of the most widely used strategic planning war games 
meetne TEMPO Military Planning Game which was originally 
developed in the early 196@°s bv the Technical Militery 
Planning Organization (TEMPO) of General Electric Ccmrany in 
Santa Barbara, Cabifornia: resince that time it hasbeen wsed 


by the Defense Resources Managerent Course at tne Naval 
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Postgraduate Schecl; the U.S.Army Management Schccl at ft. 
femgorr, Virginia; °the Air War College, Air Command and 
Prete College, and Scuadron Cfficers” Schocl all at Maxwell 
Moeeeforce Base, Alabama. Additionally, many variations of 
poewsame have been developed and used throughout industry 
and the government. 

meey eOt the) «zgam€-emayssbe aprEroached fror several 
Orr rerent perspectives ranging from simple diversion te 
studies of interpersonal behavior. Fora example, “atc the 
Defense Rescurces Management Ccurse the game is focused 
eemest exclusively on the interpersonal reactions of the 
pleyers. The game is administered manually with all reports 
and Satculations done in.a'pencil-and-paper -mcde. Aaa Ghe 
Squadron Officers’ School, heavy emphasis is flaced on 
Pranmine and teamwork and a mixture of cemputer input and 
manuel reporting is employed. AY thermed teRorces cota? 
Porrece, the objective of the game is quite different from 
the original, as implemented here, and it offers an entirely 
gifferent perspective. There the game uses the same type of 
resource planning methodology, however, one of the more 
amportant goals is to woo a developing country through the 
maesor foreign aid grants and military protection. 

TEMPC, as implemented in the Naval Postgraduate School 
C3 Laboratory, is an interactive computer adaptaticn of the 
Originel game. It is entirely automated so the teams need 


not spend tneir time on tedious calculations and message 
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Memagning exercises. All communication with the game is 
Bomaucted through computer keyboard displays and all of the 
Bagenseand sccring functions are executed autcmatically. By 
mem nvcantly reducisg the administrative processes required 
G@eetne teams, attention can be focused on the coordination 
ema osteffing processes which are most representetive of the 
meal=world situations the players will encounter. 

ieacrinery “ purpese Sols THUPO srs ote train. militery 
meae@ers in the skills of force planning ‘and resource 
management under the realistic constraints ort Sac 
O@meertainty, and a limited budget. These skills are as 
important in today’s internaticnal military environment as 
ere those of force employment in theater or strategic 
@eurlict. 

Poe “manipullatiion®of strategic forces in’ this game has 
meme 2reatly simplified to focus the attentions of the 
meayers on the force rplanning and resource allccation 
aspects ef the: situation. these aspects include the 
selection of alternative weapon systems, the maintenance of 
mmoper force mixes, the total life cycle costs of the 
systems, cost effectiveness consideraticns, hong—-range 
meagoning, and the elements of risk and uncertainty. 

The game uses actual weapon systems as the cbijects cf 
fnys planning. No attempt hes been made to exhaustively 
emalyze the effective utility of a specific red force system 


Peeinst its corresponding blue force system. Opposing 
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systems were chosen to te “poughly Banrivalent in uvility, 
Sageetne nemes are included solely to stimulate player 
mawerest in the game. 

fmiere are 2€w teatures cf this versicn cf TEMPO which 
ere unique. It is based primarily on the game as played at 
err University in Montgomery, Alabama. Its uniqueness lies 
in its implementation on the PDP 11/70 computer resident in 
the CS Labcratory at the Naval Pcstgraduate School. Ehs 
meeeviges players with the capability to interact in real- 
time with the program through the war-gaming statiors in the 
laboretory. 

maeendak A tO this thesis is designed to serve as a 
stand-alone User’s Manual for students who will be playing 
mero in the future. it > provides ali the neicessery 
Dackeround and guidance to accomplish the objectives of the 


same. 
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II. GENERAL DESCRIPTION 


miro 1S played with an umpire and twe teams, a red 
Memce and a blue force. Both teams start with identical 
memee structures, res@arch and development ortions, and 
Mmeaeets. That is to say, the costs, utilities, and research 
and development potentials for corresponding systems on each 
Side are the seme even though the systems heve different 
names. 

The budget, which varies from year to year, may be spent 
mameny of Six ways: (1) operation of forces, (2) acquisition 
of additional forces, (3) research and development of new 
systems, (4) modifications to existing weapon systems, (&) 
intelligence ocr counterintelligence, and (6) trade-cif 
enalyses between systems. 

The game spans eight years with the first four yeaers 
Meime> operational years and the last fcur years being 
programmed years. All transactions must be completed within 
the allotted time, or budget penalties for the ensuing year 
will be incurred. 

phe cavesories of systems which GCach team has to work 
muro are limited to offensive strategic aircraft, offensive 
Strategic missiles, surface-to-air missiles (atrerart 


defense), and defensive anti-ballistic miesile (ABM) 
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missiles. Several types of weapon systems are aveilable in 
Smeueecaterory. through the course of the game. System 
Capability is quantified in terms of @ standard meesure cf 
effectiveness called the util. Fach weapon system is 
mertnead Specific number of utils while it is in the active 
femee. Lhe author recognizes that one of the key factors in 
meverminine proper force structure is the effectiveness of 
one’s own forces versus the opposition they are most likely 
memencounter. However, for the purposes of this exercise, 
Ecility Will be treated Gestwvee ecivens wthus* -allowing 
Someentration on the budgetary aspects of the situation. 

mer objective* of the game is for each team to cperete 
Meeeeotrensive forces to maximize its net offensive utils 
while operating a defensive fcrce to minimize the opponents 
meow Offensive utils. The limited budget which each team 
meet work with increases the challenge cf this objective. 
mae veams must decide if it is worthwhile to allocate scarce 
budget dollars to research and development for imprevement 
Seeethe force efficiency. Dollars spent for programs other 
than strictly procurement of existing systems may result in 
meses than Optimum current force structures in order to 
improve future pbalence. In addition, teams must decide 
meereer or not to invest in intelligence about their 
Opponent. Rowvanalysis option for making eost=penerit 


tradeo*fs is also available tc each teem. 


14 


iaere are three versions of TEMPO available in the C¢ 
manpcratory. The normal versicn requires fcur hours to 
complete the game. This mode allows for extensive planning 
Berrods which are desirable for larger teams to derive the 
mae penefit of cooperative staffing in the varicus areas of 
eoncern. The short version requires. two hours for 
Sempletion and has much shorter planning periods. This mode 
muuows. the teams to get an exposure tc the features of the 
mememunder an extreme time constraint. The third version is 
meecemonstration pregram tc allow a single user to examine 
Meeeteatures of the game. There are no time constreints 


involved in the demonstration program. 


iS 


Tir. PLAY OF THE CAME 


fais chapter describes how to initiate the TEMPO gare 
maameouttLines the options available to the players as the 


game progresses. 


A. OBJECTIVE 

Peeopjective of the game is for each team to operete 
myemeoifensive forces to maximize its net offensive utils 
while cperating a defensive “crce to minimize the opponents 
net offensive utils. The formula for determining a team’s 
mer orrfensive utils is: 

(totel offensive eircraft utils minus opponent’s totel 
anti-aircraft utils) 

plus 

(total offensive missile utils minus opponent’s total 


anti-nissile utils) 


eue net offensive utility resulting from this calculation is 
compared to the dioppoment sje nets offensivers utility to 
determine who wins eech year. The teams will be notified at 
weeemend, ©Of ) Cach year whether’, they won or lost that 
particular year. The overall winner cf the game is the team 
which has the greater cumulative total of net offensive 


Mtils for the eight-year period. 


16 


Pew rayens Should bear in ..mind,.that. utils . are..cnly 
meceived for systems which are in the active force. No 
@reacit is received fcr cver-defending. That is, it does no 
good to have more defensive utils in a particular weapon 
eustvem catezory than the opponent has offensive utils. And 
Sea@aely, anti-aircraft systems are only effective against 
murerd:t, and anti-ballistic missiles are only effective 


egainst offensive missiles. 


me SLARTING THE GAME 

ioevezin <the «game, .othe teams. should.- login to the 
computer at Cherry respeetime * os tations. The Accomputer 
directories are “tempored” and ‘tempoblu” with passwords 
‘tempor’ and “‘temrob’ respectively. The demonstration 
version cf TEMPO is accessed by logging into “tempdemo’” with 
password “tempod’. 

mpeetirst option the teams ere offered is whether they 
want to play the long or short version of the game. TEMFO 
will not operate preperly unless both teams select the same 
version. 

mae Mmextsfewstdisplays » the «teams receive. will be 
matroduct ory remarks and oreritiiial iforce s rstatus. This 
information is available at any time during the game ard, 
thus need not be recorded. 

When the teams have had sufficient time to review the 


initial data the umpire will signal the beginning of the 
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wre tO initiate play the teams press the carriage return 
meyoe at their respective stations and the game commences. 
meee has a strict timing rprotocol which it controls 
Sepometically from this point on; however, it is important 
that both teams begin at the same time to ensure that the 
progrems are coordinated. kee theres 2S .a2 Sienificant 
Geererence in tne times that the respective teams initiate 


miay, it is recommended that the game te restarted. 


C. ANNUAL PLANNING 

me next display to appear’on the screens is a ment of 
Options available for the teams to choose from. An example 
Geetune menu is shown in figure 1. Note tnat tne time 
remaining for the year’s plenning is shown at the top of the 
display. This countdown will appear on every display until 
the final plan is submitted for the year. The menu items 
Shown may be reselected as often as desired during eack 
year. Thesee Ltems. Walle be. déscribed in detail in the 
following paragraphs. 

1. Current Force Status and Data 

This segment of the program provides 42 summery of 

all systems in the current operating inventory. An example 
@emonown in figure <z. The display includes number of 
meavems in Operation, acquisition cost, operating cost and 
meelity of each system. The number of systems of each type 


Which can be purchased in any one year is also listed. 
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Miemariy, the tetal cost cf operations and the total utility 
mereetne entire force of each weapon system type is listed. 
The teams would probably want to review this table at the 
beginning of each year to ensure that the previous year’s 
mueeseand scraps were reflected. 

2. Research end Development Data 

Pine fL£irst display which appears when this ortion is 

selected shows which research and development (RSI) programs 
are available for that particular year. An example is shown 
in figure 5. The teams nave only one year to begin work on 
meperbicular program. If they do not select the option they 
mueeeenot have the opportunity the next year. There is one 
eeeepmr1on to this rule. The R&D required prior to a system 
mModizication can be done in any of the first three years. 

New research programs are offered only in years one, 
two, and three of the game. Programs begun in these years 
may be continued to completion but no new programs will be 
muamued veyond year three. 

The teams will be asked if tney wish to see a complete 
RSD report for the year. This report is shown in figure 4. 
meeprovides estimates of acaquisition cost, operation ccst, 
utility and R&D costs for each available program. The teams 
will be told now long the development will take and what the 
mepected R&D costs for the future years of the program will 
meme .ne current year R&D cost is actual. However, the 


Subsequent years” costs, as well as the final utility end 
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mec, th tRis mMOGCULe, the tears ere asked if the 

= Pa) + lo that eal S 
memo Soend funds fer any cl the prezrars. Nete that the 


meeer tc invest RSD Funds. low Phe teem wents te invest 
Meeeeic «6G hlelh6Uthird «6©displey apreers with a men of 


amemiate  ~rograms. an example of this displey is shown in 


meee 2. the actual end projected RSD costs ere again 
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meprmceed to continue the funding or else 
memenery Schedule. The teams ’d@ nave the option tc cease 
mame Of a program after the first year cf R&D has been 
memeretec and them resume the develcpment in a later year. 

mamitional SE&Deirformation on @ system will be available 
Maer. tne team initially cnoosSes tc pursue the pregram. 

=. Current Budget. Data 

fais medule provides eacn veam with the tctal tudzet 

mere fOr the year, the totel cost of operating the force 
Duumrne sear, and € running total of dcllars spent ur to 
Seameeccinit in the year.” Ar example is shown in figure ¢€. 
Beaeet €stimates for the next two years are also yrovided. 
mama ea@liccations for —.future years may vary but the 


Sovimates can provide é basis fOr planning: The 
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Mmecmapilities of war, as currently estimated, are prcevided 
mie this module. 

One subtlety should be noted here. In order to 
Mevermine funds available for use for the remairder of the 
meer, vOtal dollars spent must be added to operation costs 
and the sum subtracted ?frem the total budget for the year. 

4. Buy Adaitional Systems 

selection of this option prevides @€ach team with a4 
Mest. of all systems which are available for purchese. See 
Eeeure 7 for an example. Inciuded in the list “are the 
feemeesation costs, utility, and purchase limits for each 
System. The players simply choose which system they want 
and the computer will ask how many the team wants to buy. 
When that input is provided the players receive 
acknowledgement of the sale. They are teld how much was 
Spent and how much of their budget for the year remains. If 
meeeeteam tries to buy more than the purchase limit the 
computer will provide only the maximum avéilable. 

Systems bought in one year will not be operated until 
the following year. Consequently, no operation costs will 
memrncurred and no utility will be gained until the next 
year. 

A new system is available for purchase as soon as all 
the R&D has been selected and paid for. A team may acquire 
units of a new system during the last year of R&D (provided 


the RSD has been funded), or at any time thereafter. A team 
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mampot lose its option to buy units of a system once it is 
in the inventory. 

ae Modify Systems in Current Inventory 

At certain peints in the game the teams will be 
offered the opportunity to modify or upgrede weepon systems 
fmeyediave in their inventories. These modifications are not 
Mesesible without developing the techncology which goes into 
Daeme therefore, the R&D for the modification must be 
funded before the modification can take place. This funding 
is provided through the R&D module described above. 

When the modify option is selected the players will be 
offered candidate systems for upgrade. An example of this 
display is shown in figure &. There are two ways a system 
Can be modified. It can be withdrawn from operations for 
fe year, thus incurring no operation costs and providing no 
mpality. Or it scan ove operated at the unmodified levels 
moat the next year when the modification is complete and it 
automatically assumes the upgraded levels. The teams must 
choose how many units they want to modify and how they want 
te distribute the way they are modified. The computer will 
provide the necessary advisories. 

TO purchase upgraded systems directly, (that is, other 
than upgreding systems already in the inventory) it is still 
necessary to pay the modification R&D cost (if it has not 
been paid). The new units can be purchased at a price eqval 


to the procurement cost cf the unmodified system plus’ the 
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Meatticaticn cost. This opticn will automatically be made 
available to the teams through the BUY module when the 
Mogitication R&D is completed. 

Modifications may be made at any rate not exceeding the 
purchase limit = OL the original ‘system. RSD for the 
modifications may be performed at any time during the first 
three years of the game. 

G. Scrap Systems in Current Inventory 

hamay be necessary at certain junctures of the game 
momeer rid cf older, less-efficient systems in order tc free 
Mpetmeir operations costs for other purposes. This can be 
meme Dy Selecting the SCRAP menu choice. A complete list of 
systems in the current inventory is displayed and the team 
is asked which system it would like to scrap (see figure 9). 
ho 1S then asked how many units it would like to teke out of 
operation. The computer acknowledges the entry. Force 
Moits scrapped in one year will remain in the inventory 
until the following year. 

a Suyeintelligence Pata or Counterintellizence 

Ferect.om Of this module provides the team with a 
menu of ten options for intelligence gathering (see figure 
12). For $199 each the team can get a complete report of 
the opponents: 

a) current-force structure of offensive forces, or 


b) current force structure of defensive forces, or 
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c) current R&D programs for offensive systems, or 

d) current R&D programs for defensive systems. 
mareriaeence reports on force structure do not provide an 
eeeact count of enemy systems. Rather, they present a ten- 
unit range for each system, e.g. SYSTEM-A has 22-29 units” 
meine report if the Opponent has 22 units. 

Hep intelligence reports list all programs for which H&D 
funds were expended that yeer by the opponent. This will 
not indicate if he has started a program in an earlier year 
wumeemot funded it-during the currert year. 

Bither t@am may purchase counterintelligence in any of 
the four areas described above for S@veper scategory* 
Counterintelligence reports inform the team if the enemy has 
purchased intelligence in that category during the year. 

Mre-intelligence menu provides the option to cancel all 
Orders for intelligence and start over again for the year. 

If an intelligence report is requested it will be 
presented automatically at the beginning of the following 
year’s planning period. 

Intelligence reports cannot te obtained in years five 
through eight. 

&. Perform Trade-Off Analyses 

This module may be selected any time during yeers 
One througn' four to assist in making decisions as to which 
Systems to buy. The analysis branch provides a complete 


jist of systems which are, or could be, available at that 
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Game for procurement or R&D. The menu is shown in figure 
Pili The team is asked to select two systems to be ccmpared 
and an immediate analysis is presented @S shown in figure 
tae The report ineludes year-by-year life-cycle=-cost 
Meeeneouts for botno selected systems and yearly utility 
PIeures. Totals for both of these parameters are tabulated 
ana used tc compute a util/dcollar cost effectiveness factor. 
This Maue 1S Simply the total life cycle utility divided by 
Ome total life-cycle cost. 

The teams will not be prevented from performing trade- 
offs using systems they may have cnosen not to R&D. This 
Moma Of analysis is not very useful, however, since the 
preferred option may not be possible to obtain. 

mee cost of analysis is $25 for each trade-off 
performed. 

S. Recovery From Entry Errors 

tie semodube isamerely-estutorial to explain how to 
Change entries the teams may have made and then later 
mecousidered. It is not possible to recover from every 
emury e€rror, particularly in the R&D module. A team cannot 
“un-start development of a new technological program until 
Meee nvext year. or this reason it is strongly recommended 
That the teams carefully plan their expenditures and 
programs for the year before they enter the data. Figure 135 


euows the text of the tutorial. 
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Memes sts fOr the ye@ar, the final selection cn the menu is 


ie) 


emtered. It snould be noted that each team is given 
eeeneic Line to wse for current and long-range planning. 
It is strcenzly reccmmended that the teams take fo 1s 
Sementeze of their allotted time to carefully prepare their 


meeas. Inere is no adventaze to an early submission of the 


meariy plan. The computer will simply make the team wait 
memetae end of tre period anyway. ti.) should -elsow be 


weeerzea that 4 team fs penalized fcr a late sutmissicn. 
Meenificant dollar reductions from the next year’s budget 
meerwassessed for @ach minute the plan is delinquent. 

Moon Selection of the yeer-end option frem the menu, the 
Porm are asked To confirm that they, indeed, are done for 
Peemrcare AL thisspoint they have the ception cf returning 
mmcde Tain menu for subsequent adjustments. 

When-a confirmed .entry is made, the year-end medcule 


performs Several processes in closing cut éeccovnting for the 


(on) 


feos oisure 24 shows the first report “which provides 
Summary of vtils provided by tke weapon systems and dollars 
feent 1er the year.=eThis report is immediately displayed at 
the team’s terminal. 

Next, the teams are advised of a break period to eéllow 
Maem to relax ana collect themselves for the next planning 


mecwe. During the breek, the umpire progrem is called u 


ui | 


Aetdstq pug Jea_k “PT ainaty 


AVUC V SYM HYVAA STHL 


“AVId S,YVGA DXEN AO ONINNIOTE 

QHL LY LI QALTHOTH TTI NOA VIVO FONTODITIALNI 
GQULSANOTH NOA AI *2 UVAA HOH NVId YNOA TUVdaAUd OL 
SaLNNIW Gb NUAID AT TTIM NOK SYVANT ALNNIW NAALALA 
V ONIMOTTIO“ “T YVAA dO ANA AHL SI SIHD 


“9039 AMHM YVAA SIHL WOT SHUNLIGNAGXA TVLOL Ynod 
“8893 QUIN SWHESAS HNOA HOH SLSOD SNOTLVHIdO T¥LOL FHL 


“9OOT AMAM STIGN A AAISNAAAT TVLOL ANOAd 
“O@OOT AMAM STILN V AAISNGTAA TVLOL ANOk 


°908 AHXM STILN @ AAISNTAAO T¥LOL anok 
“O64 HHaM STILA V AAISNGTAO TVLOL YNOr 


* T MVEA dO AYVWWNS FHLHA V SI TuaH 


k 

(a/4) “ANTW HHL OL NOK NUNLAN TIIM ,ON, ‘ASTMYTHLO 
"SHA, VW HALIM WHIANOD ‘UVAK SIHL HOR BNVM NOK LVL 
SHIMLNG GAL TIV AAVW AAVA MOA LVHL NIVLYTO TUV NOK AI 
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mueeeerne data dre fed to a central point for recording and 
Severmiination of the winner for the yeéer. The umpire 
program uses a randem number routine to determine whether a 
meemaas OCCurred during the year. If awar has broken out, 
messages tc that effect are written into files and later 
Pevrieved by both sides. The activities of the umpire 
Meoeram are all transparent to the players of the game. 
Finally, the year-end routine updates the database for the 
womens year, and passes intelligence data back and forth 
between tne red and blue sides. 

muen the program. becomes active again, an introductory 
Peport for the next year will appear on the terminal screen 
(see figure 15). At this time, the intelligence reports 
Which were requested during the previous year are also 
éevailable simply by pressing the carriage return key on the 
berminal keyboard. A sample intelligence report is shown in 
feeure 16. Following review of the intelligence reports, 
oie teams- receive the original menu and repeat the process 


Por the next year. 


D. WAR 

Throughcut the game there is a threat that war cculd 
Breeex out in any year. The intelligence sources for each 
suoe will keep the teams informed of the best estimate of 
meovability of an outbreek of hostilities for each year. 


fais information is provided at the beginning of each year 
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Seg@eenueed not be requested or funded. It is also available 
Paevae BUDGET module at ary time during the year. Wars will 
Souerast more than one year at a time. 

mower OCCUrs, the cost in resources for each team 
Reeepe reported to them and a winner will be declered. The 
monmer for this report is shown in figure 17. The cverell 
winner of the game, however, will be the team with the rost 


meee: -ensive utils fer the entire eight-year game period. 


E. PENALTIES 

Tf a war occurs both teams will have $4@@ cut ‘frem the 
budget for next year. In addition, the loser’s budget will 
memeGet Dy an amount equal te twice the difference tetween 
waeetwo teems net offensive util count calculated for the 
year the war occurred. 

Tz asteam allocates more funds than it has in its budget 
during a given year, the budget in the following year will 
me reduced by twice the amount of the deficit. In addition, 
as soon as a team’s expenditures (allocations plus operating 
cests) exceed the budget, the prcegram will take it 
automatically to tke year-end module. Tre team has the 
Cption of returning to the main menu. However, witn each 
eaagational expenditure it will once again be sent to the 
year-end module. Advisories will be provided to explain 
wnat is happening but the awkwardness of this conditicn will 


presumably prevent significant overexpenditures. 
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If a budget is submitted late (tnrat is, if the end-of- 
year menu selection is not made in the ellotted time) the 
Budget for the next year will be reduced ty $5¢ per minute 
Benmeetne first five minutes, and $182 per minute for each 
mepure over five minutes. 

feed team does net spend its entire budget for the 
current year, the remainder of the funds are lost. There is 


Momearryover to the following year. 


bry 


» WHAPON SYSTEM EFFECTIVENESS 

Mae total utility of a given weapon system fcr one year 
meeenot Simply the number of utils times the number of 
Systems. The Law of Diminishing Marginal Returns postulates 
thet stcckpiling one particular weapon system which has a4 
Meeoutility does not insure success, nor does it support a 
mapanmced force concept. Therefore, the final util count for 
meoyotem in a particular year may be reduced by some amount. 
mies scheme for this util discount is shown in figure 16. 
for G€xample if a team has 100 weapon systems, eC@ach with a 
Beeetny Of 0, the team will receive a total utility for 


that system of 4400 + 220 = 4700 rather than 5502. 


G. DOCUMENTATION 

Teams will be provided with blank budget allocation 
fOrms to assist them in planning where resources will be 
eeent for the year. These forms need not be submitted at 


eny time. They are merely tools to make the organization of 
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FORCE UNIT UTIL 


DISCCUNT 


Mowat Utils of any individual. force unit are 
follows: 


TOTAL ORIGINAL UTILS 
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Figure 1&. Utility Discount Scneme 
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baeetearms GCasier. A sample budget allocation form is shown 
imesbeure 19. 

Keach year both teams receive an actual budget for the 
Prereny year plus estimated budgets for the next two years. 
These estimated Dudsets May change, but they can assist in 
making some long-range flans. The Multiple Year Defense 
Progrem(MYDP) is patterned after the Five Year Defense 
meoeream dnd is provided to help the teams formulate long- 
meemecoOrce plans. The MYDP is merely a@ worksheet and will 


Mou De Submitted. A sample MYDP is shown in figure 22. 


Be UMPIRE 

mae umpire has only one responsibility in the play of 
mere version of TEMPC. He jmust) signal the start of ‘play 
when both teams have had the chance to review initial gare 
data. 

The umpire can also observe game stetus in terms of Each 
team s utility totals fer each year by logging into “umpire” 


With password “umpire” and examining the file ‘ump (type 
‘aa ump once in the directory). This is a curvlative file 
meren iS Updated at the end of Cach year. Note that the 
mere must be recalled at the end of each year to receive the 
Meaecurrent data. A file teing displayed will-net- be 


automatically updated as it is being viewed. 
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IV. PEITLOSOPHY CF THs GAME 


Bee e TEAM ORGANIZATION 

pgere are no limits on-the number of players whe may 
mays this version of TEMPO. One player can familierize 
himself with the program through the demonstration version. 
Segre pleyers can learn from the exercise in either the short 
membone version. However, the real value of the game is 
mened when it is pleyed by twe teams each with several 
meeers. | Withea «staff: organization on both sides, the 
players can begin te appreciate the challenges of 
Orchestrating an annual budget. The operational commanders 
must cooperate witn the budgeteers and the schedule monitcers 
meoteensure that everyone understands the criticality of 
time. 

maereris no optimal “organizational structure fer" all 
teams. it #ise® recommended’ that one of the players on each 
team assume the role of team leader, or commander. 

Some steps which might be helpful in establishing a team 
framework are analyzing the problem, setting an overall 
goal, develcping a plan, and organizing. 

1. Analyzing 

Before the teams enter the lab they should carefully 
review tne User’s Manual as presented in Appendix A. This 


gives enough background to provide ther a good idea of whet 


_amerce. tLney) are) trying. tc accomplish. It describes tne 
Sermstraints they must work under and the opportunities they 
will have. A grour discussion of tac various 
interpretations of this menual should give the group a good 
fundamental idea of the problem. 
ee Goal’ Setting 
Re mayemes helpiuleedors) the a teams’) toc establish’ a 


"on 


tangible quantitative goal at the cutset of the game. TO 
win the game’ is an admirable goal but without a =Mmore 
Gefinitive measure (or guess) of what it will take to do so 
Ome team has achieved no benefit. Theres@¢isj nos hermtjan 
adjusting goals as the game progresses but the teams should 
try to establish scme desired level of preparedness for a 


Pemetes in the future. ,Failure to do so can sometimes result 


in eimless wandering in search of an appropriate force. 

oe.  oPlanning 

Once goals are set the team should begin to plan how 
they will attempt to achieve these goals. If the approach 
chosen is to rake maximum use of intelligence sources to 
wlan R&D prcegrams, the team should fortify its planning for 
Such. If the team chooses to amass forces already available 
meeesoould establish a plan fcr doing so. These plans are 
relatively easy to initiate simply by concentrating the 
Staff resources at the point where the strongest thrust is 
Mesired. The teams should try to anticipate potential 


meoowem ar€as and have contingencies to back them ur. It 


May also be helpful at this stage to establish procedures 
Por a consistent approach to planning ,and..analyzing 
throughout the game. Analyses must be repreducible and R&D 
meoceaures Should be consistent throughout. 
4. Organizing 

Tne Squadron Officer’s School curriculum proposes a 
meme-Step process cf organizing a TEMPO team once the 
Maegrel planning, is complete. First, all objectives should 
be listed based on goals and plans. Second, tne cbhjectives 
mould be srouped into functional ereas. Third, a renking 
feeenese objectives is established based on the relative 
importance of the funet ons: Next, a functional 
Seeenazation chart may be sketched to see how the pieces 
Potveract. And finally, available staff members should be 
Seorvened to the functionel areas. Questions may arise 
regarding decision-making procedures, span of 
control,specialists in certain areas, and functional group 
interfaces. When the questions have all been answered, the 


meem is ready to begin the game. 


fee .iMe LAG 

Mest observers of the Department of Defense system 
meaquiSiticn process agree that ten years is a zood estimate 
of the time it takes a weapon system to develop from an idea 
mea «combat system in the field. This time lag is one of 


the parallels of reality included in TEMPO. Although the 
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development time will more likely be two or three yeers 
meer than ten, the teams must use some foresight to 
maeeapate the benefits to be gained by develeping rew 
meemems. figure 21 shows a utility comparison, similar to 
miese available in the ANALYZE module of the gare, which 


illustrates trade-offs which must be made. 
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Frgure 21. ° Utility Comparison 
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The teams must evaluate the frobabilities of war in the 
myemyearseas cCmpared to the benefits te be gained in the 
fore run before making the decision to buy or R&D. However, 
Meevouesmould (‘not losersignht cf the Fact that net offensive 
utility over the eight yeér period of the game determines 


the winning tearm. 


C. ANALYZING THE OPFONENT 

PoreOsusesia* very! isimple calgorithm -in its analysis 
moagute, for determining life-cycle utility per dollar of a 
Candidate system. The teams should Observe that this same 
formula can te used to analyze and bound the oppcnent’s 
Capebilities using data obteined from intelligence reports. 
meecirically, if a team leerns that its oppenents have 12-19 
units of a system with 25 utils per unit and a $4@ operating 
Cost per unit, it can deduce that it must have between 252 
and 475 defensive utils to offset the opponent’s force. Lt 
also knows that the opponent must use $4@@-762 of his budget 
fo Operate that force. By anticipating what new systems 
meee ve coming into the inventory ?rom R&D programs and 
Making insightful guesses as to how many the opponent is 
likely to buy based on his budget constraints, an effective 


Sounterforce can. be planned and fielded. 
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oo. RINTS 
ipereearesae few insights whica could ovreve helpful 
G@uring the play of TEMPO. Teams will undoubtedly discover 


Many more as they gain experience with the game. 


meer ne most useful piece of advice is to carefully read 
the User’s Manual before beginning to play the game. 
Phe constreinats imposed by TEMPO do not allow time for 
familiarization during tne planning periods. 

2. The teams may went to investigate linking a hardcopy 
miniterm to the war gaming terminal during play so 
Didt @ permanent backup copy of reports is available 
for Staff planning. 

Ss If a team overspends its budget during a given year 
there is omly one way te reduce current yeer 
Expenditures. In the MODIFY module the team is asxed 
i it Wants to take current systems off the line while 
they are being modified. If the team so chooses, the 
Operating ¢cests for the current year. are 61 i mineved » 
In this way a limited amount of operating costs for 
the year can be reduced. This is a subtlety which the 
MAStrUctOr May Wish tO let the teams discover for 
themselves. 

pee iLusStructers should also beware of students who have 
prior experience with the game. These students can be 


Delp uleto explaining details to their teammates. 
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Eowever, if one 


team has prior experience while the 


_ other does not, an undesirable imbalance could result. 


A. PROGRAM ARCHITECTURE 

ame computer program which implements TEMPO -in tne C3 
Laboratory was written in C Language on the UNIX Operating 
miemem. ihe computer is a PDP Model 11/7¢€. Ann Arbor 
terminals were used for development and are recommended for 
faye er the game. A minimum of three terminals are required 
Bor une game. With minor modifications for ¢creen size, the 
program is transportable to any other comparable system. 

TEMPO is composed of three primary elements. These are 
the Red Force program, the Blue Force program, and the 
Umpire program. The top level computer program architecture 
Bamedepicted in figure 22. Note that the BLUSIDE program 
actually calls the UMPIRE program while the REDSIDE program 


merely provides data to the UMPIRE. 


BLUSIDE id anda UMPIRE 1< ==SsSr | REDSIDE | 


Figure 22. Top Level Architecture 


The two primary programs, REDSIDE. and BLUSIDE, are 
accessed by logging into the respective war-gaming stations 
with login names “tempored” and ‘“tempoblu” resvectively. 


Passwords are ‘tempor’ and “tempob”. Once logged in, the 
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players initiate the program by typing “begin’. The umpire 
reports are eccessed by lozging into the directory “umpire” 
with password ‘umpire’. There is no user interaction with 
noe umpire progrem other than to read its resident files. 
The umpire program is called and executed by BLUSIDE at the 
end of each game year. REDSIDE furnishes its data to UMPIRE 
Byewriting it into a file which UMPIRE later reads. A meoere 
Berar lLed computer flowchart is provided in figure 23. 

mae first nine subroutines below eCach major program in 
figure 25 ere the menu selections each side is afforded 
muerme the yearly planning cycles. These were describvded 
functionally in Chapter 5. The code and prcegram descriptions 
seenprovided in the Computer Program section at the end of 
mes thesis. Detailed descriptions of the subunits cf the 
DONE subroutine are also contained in the Computer Program 
section. An important point fer discussion here, however, 
memune way in which data is passed among the three main 
pregrams in the game. 

Wee or the Options aveilable to the players is the 
purchase of intelligence Or counterintelligence data 
Feszarding the opponent’s status. In order to do this each 
memes writes its force structure and R&D activity for the 
year into files (BLUOFF, BLUDEF, BLURDO, BLURID, CNTRINT, 
Buc. ). ao. Snownm in figure 22. These files are made 
available to the other side through selécticn in tne INTREP 


subroutine. The reason for five separate files for each 
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--| BLUSIDE } 
| 


ee ae a 


! | 
! | 
|--/INFORM/ /TNFORM/~= | 
|--/RES EARCE/ PUOTAT TONGS 0k /RESEARCE/——| 
| =-/BUY1/ (ae ) /auY1/--| 
i | PROGRAM | ! 
i-/MODI EY / ae ena | /MODIET/— | 
|--/SCRAP1/ | /SUBROUTID 2 /SCRAP1/-~| 
| --/INTEL/ ! *FILE* ! /INT3L/-~| 
|--/ANALYZ3/ Se | ANALYZE/~-| 
|--/ ZINIT/ /REINTT/~~| 
|--/DONE, /D0NE/~=| 
Pee pRa/—----------- Saihern es *“RED*<-/UMPIRE/-| 
VGEYINT/->*BLU0RF#--—-- |  -—~-- *REDOFF*<-/OFFINT/- 


~/DERINT/->* BLUDEF*---- 
-/ORDINT/->*BLURDO*---- 


i | 
i] i 
| i 
| ; 
t ( | 
i | 
1 | ! 
i | | 
} | | 
1 t | 
1 ! | 
! i | | 
;-/DRDINT/->*BLURDD*---— |} ---—*R EDR <-/DRDINT/-! 
| | H l 
if | ! if 
1—-/CNTRINT/->*CNTRINT*—- 1--*CNTRINT#¥C— /CNTRINT/~\ 
| 1 | 

1 | | | 
Pen 2) C= Sa {ELEGY 7 =| 
| | | ! 
Ly | i | 
1-/EARLY/ Sa ee >/INTREP/-| 
| H | 
| i] I 
1\—/TIMECHK/ ---*BLUWAR1*<-|-—>*REDWAR1*--- /TIMECEK/—| 
i | 1 i 

1 | 1 | | 
|\—/WARTIME/<----**BLU FDEK*<- | ->*REDFDRBK*----- >/WARTIME/-| 
| H | | 
1 | i | 
|\-/DATABASZ/ ------------ *WAR¥—-----------— /DATABAS=/-| 

i 
1 
*UM px 


Figure 235. 
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Detailed Program Functional Diagram 


sage 1s that the teams are charged budget dollars for access 
momecchn type of information. If all information were put in 
the same file the denial of nonrequested information would 
besconsiderably more difficult. 
i emetner aspect of the game which bears rention here is 
Pee possibility that @ war-will cccur during any year. The 
meg@menility of wer is an input value. Fowever, the 
Meeurrence cf a war is determined dy a rendom number 
Bemerated in the UMPIRE program. If the random number falls 
in the designated prcetability window, war is declared and a 
[meeeis set in the umpire file WAR. ine UMPIRE troecram 
automatically selects and sends the appropriate win or less 
messages and budget reductions to the two teams. Foth team 
programs read the WAR flag at year’¢ end. If a war has 
Seeurred they read the results in the files RBLUWARI, 
BLUFDBK, and REDWAR1, REDFDBK respectively. BIUWAR1 and 
mepwAR] describe the outcome of the war and BLUFDBK and 
REDFDEK previde the necessary budget penalties to te 
meaucted from each side. 

Mae datafile UMP generated by UMPIRE is a cumuletive 
eeeounting of offensive and defensive status for each team 
Byeyear for the entire game. This is available for review 
by the umpire by logging intc “umpire” and reading the file 


through the editor (type ea ump). 


6:1. 


The DATABASE subreutine is read at the beginning of each 


Pear tO update weapon system costs and characteristics es 


prey change throughout the game. 


B. LESSONS LEARNED 
There were some significant problems encountered during 


the ccding of TEMPO and some lessons learned which may help 


ons 


Pocare GC Language progremmers on the UNIX system. The mos 
Meessing preblem for a considerable part cf this effcrt was 
@epetceived program size constraint. Much of the structure 
mam—_ree present prcegrams was dictated by an apparent lack of 
preesram Space. The perilous error message output by the 
syster when this problem is encountered reads “ld: Bad 
Format. Late in the programming phase it was discovered 
that by using the compiler option “-i', this problem can be 
mtually C€liminated. To use this option the prcegrammer 
camer y must partition his program into two or more smaller 
segments, and then, when compiling, type “cc -i segmenti.c 
segment2.c etc.c instead of the usval “ce entire.c. 
meother difficult problem was timing the data transfers 
between subprograms and subroutines of the opponents and of 
Seemumpire. This was solved by writing the current date 
Mate files early in the year-end precess and reading from 
Seeeappropriate files later. To ensure that both programs 
bezin at the same time, the EARLY subrcutine wes inserted. 


Maas stops the processing of the teams in the event that 
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Beemer inishn their entries before the allotted tire is used 
waeeeert also keeps the Entire game on a strict time schedule 
Sameeeat Small offsets early in the game do not grow into 
HMeree offsets cver the eight year game period. The 
Pees pility that. a team uses more than its allotted time was 
; 

mugeresced “by a statement~ in the umpire pregram which 
mumps further processing until the .year teg on each 
team’s data is equivalent. The subroutine TIMECHK also 
Seecks) to see if a team was delinquent in its year-end 
maemeotal. Furthermore, since the last four years. of the 
Pemes are program yeers and all data for the four years ls 
memerurea in one’ planning period, these. data .are sent to 
Seperate files fcr each year to ensure that the proper 
cOmparisons are mede. , 

mest Of the;others problems»  encountered.,; were solvable 
meeonen a mixture of perseverence and a return te gccd 


eaeuctured programming practices. 


VI. RECCMMENDATIONS 


momotvehs the TEMPO) game sis »fully functionel vat this 
filme, there arey several) «improvements! cwhich: could be 
Pmecerporated to “dress it up’. One Reoale whiche*was ‘not 
Seetaebed was the incorporation of computer graphics into 
mae preeram. With the extensive color graphics capabilities 
in the Cz Laboratory, thes @potenticel ufors “graphical 
Pepresentation of many of the team reports is very exciting. 
Force levels, intelligence reports, and war declarations are 
Only’ a few of the pOSSay le areas fOr graphical 
presentaticns. 

mm area which has a great potential for improving the 
Bearity of the game is the determination of weapon system 
mueerny.. Currently, thise is caccdatabase input selected 
erpitrarily by the game designer. In the present 
Beeeementation, the total utility of a ferce of particular 
Weapon systems is a function only of the number of systems 
weamecuercaerense of the opponent. In reality, utility ‘of «a 
weapon system USetalso@ta Hunctiona af 1 the number” *of 
eerresponding offensive systems the opponent has in his 
inventory. Amgsexample cof Pwthis’ is the ‘seeming “decline ‘in 
mercy of Uss. RCEMsforces due. to increasing numbers ‘of 
soviet ICBM forces. UGiliGhy 7 Fis Pralisory attunetion tot the 


number of delivery systems available for the weapon system 
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under Consideration. Or; tf ethe "wedpon™ system ‘under 
Beeeeeravicn” ls a’ delivery ‘system, Its utility is a 
pamevron of the number of weapons availeble. In addition, 
foeeny Gould be censidered a function of the number cf 
memer types of systems the team has in inventory. For 
example, a force ccmpcesed entirely cf tombers prebatly dcees 
move provide as much utility as e balanced force of missiles 
auaepembers. The development of a utility module that would 
mamsiaer all of these factors in determining utilities would 
be a chellengine exercise which would lend greater realism 
mo, tne TEMPO game. 

mother ar€a which cculd be improved upon is the 
@evermination of the rrobability of war. Presently, this is 
alse e database input chosen to give the teams a year or two 
momecet a feel for the gare, and then be fairly well assured 
oiaGea War will occur at least once during the game. To be 
more realistic a set of thresholds for increasing war 
prebabilities could te developed. For example, if a team 
mas dn extremely low level of defensive forces and the other 
meam finds cut through an intelligence report, it wceculd be 
Measonable to expect that the probability of war would 
mcrease. If a team determines that it could bankrupt its 
Opponent through an, Overwhelming battle victory, the 
likelihood of an attack should increase. If a _ team 
displayed an immense offensive buildup in one year or in 


pmecessive years, that could signal an increase in the 
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Meeelincod of war. These thresholds wevld te relatively 
Gasy to determine end fairly straightforward to implement in 


foe code. 


APPENDIX A 


TEMPO-USER’S MANUAL 

T> INTRODUCTION 

aoe -~ TEMPO Military Planning Game was originally 
developed in the early 1960’s by the Technical Military 
Planning Crganization (TEMPC) of General Slectric Cempany in 
Same Barbara, California. Since that time it has been used 
By the Defense Resources Management Course at the Naval 
Posteraduate School; the U.S.Army Menagement School, 
Ft.Belvoir, Virginia; the Air War College, Air Command and 
Steff College, and Squadron Officers” School all et Mexwell 
AFB, Alabama. Additionally, many variations of the game 
mewe beer developed and used throughout industry and the 
government. 

meayeeor the’ ‘same may "te approached from several 
different perspectives ranging from simple diversion to 
Studies of interpersonal behavior. FUSS priprery’s purpose, 
Powever, is to train military leaders in the skills of force 
Planning and resource management under the realas tic 
Pomstraints of ‘time, uncertainty, and a limited budget. 
meese Skills are’ particularly important to officers entering 
the werld of Command, Control, and Ccommunications(C3) since 
Smee timely fielding of CS systems is crucial to the 


@oraverzic and tactical security of our military forces. 
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Pe manipulation of the strategic forces in this game 
maseeoeen ereatly sirrlified to focus the attentions of the 
mmewers on the force planning and resource allccation 
aspects Of tne wa Situation. These. “aspects include ‘tke 
mamec tion Of alternative weapon systems, the maintenance of 
weer rorce mixes, thex.tctal life cycle ccsts of the 
eyowems, cost effectiveness considerations, long renee 
peaening, and the elements of risk and uncertainty. 

ime game uses actual weapon systems as the objects of 
mrs Dlanning. No attempt hes been made to exhaustively 
mmr we the effective utility of a specific red force system 
@eernst its corresponding blue force system. Opposing 
systems were chosen to te roughly equivalent in utility, 
and the names are included solely to stimulete player 
interest in the game. 

Mere are few features cf this version of TEMPO which 
eees unique. It is based primarily on the game as played et 
Meresuniversity in Montgomery, Alatama. Its uniaueness lies 
faeeits implementation on the PDP 11/728 computer resident in 
moe CS Laboratory at the Naval Postgraduate School. This 
peovides the players with the capability to interact in 
real-time with the program through the war-gaming stations 


eae ine laboratory. 
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Pee GENERAL INSTRUCTICNS 


fi eC .is Soladyed Witartwe teans;,' a red fcrcee and a. blue 


Memes, tO. Say, the. costs, utilities, end research end 


Pedenweare the same Even thoveh the systems have different 


Mepaeditional fcrces, (3) research and develcoment cf -new 
m@eerems, (4) modificetions to existing weepon systems, (5) 
Mapellizence' ocr counterintelligence, and (6) trade-cff 
anelyses between systems. 

igeszame Spans <cight years with: .the first four- years 
mens operational years and the Last four yeers being 
Puoarammed. years. All transections must be completed within 
mae allotted time, or budget penalties for the ensuing year 
foe be incurred. 

Bae, calezsories of systems which €achn team hes to work 


meta are limited to offensive strategic aircraft, cffensive 


Earatecic missiles, surface-to-air micsiles (aircraft 
defense}, and defensive am titel Mistilic) miesiife 1u¢A5M; 


eesiles. Several types of weapon systems are aveilable in 
Peaeecatezory ,-tnroweh  \theiae courses of thes.zame. » System 


Sapenility is quantified in terms of a standard measure of 
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Meeectiveness called the ‘util’. Each weapon system is 
Meme SreCific number of utils while it is in the: active 
meee. The authcr recegnizes that cre of the key factors in 
Meeermining proper force structure is the effectiveness of 
One s cwn forces versus the opposition they are rost likely 
momerecunter. However, fcr tne purposes of this exercise, 
mill ty Wi be Gmeateae fas 4a Clven,intnus talbewing 
@emeenmtration on the budgetary aspects cf tne situaticn. 

meee op) ective of the game is for each team to operate 
MemmmcacenSive forces tc maximize its net offensive utils 
agile operating a defensive force to minimize the opponents 
Meee Orfensive utils. Tne limited budget which each team 
Mest work with increases the challenge of this objective. 
mm@emmweams must decide if it is worthwhile to allocate scarce 
budget dollars to reseerck and development for improvement 
muamecae force efficiency. Dollars spent for programs other 
Meee strictly procurement of existing systems mey result in 
meee toan Optimum current force structures in order to 
imorcve future balance. In addition, teams must decide 
emer Or not to invest in intelligence atout their 
@pponent. Di sanalysisS Option fOr maxing Cost vpene= ur 
Mraceoffs is also available to eCack team. 

There are three versions cf TEMPO available in the C2 
laboratory. fae “normal version requires four hcurs to 
Semplete the game. This mode allows for extensive plenning 


Mer20as which are desirable for larger teams to derive the 
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Bencern. Tae Seer Verscien=requires Stwce =acurs © for 
Semeretion end hes much shorter plenning periods. This rode 
memowc the teams to set an exposure to the features of th 


mmemrinacr an extreme time constraint. The third version is 
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mummenmonrstration ~rogram to allow 


Memeeatrures of the game. There are ne time ccrnstraints 


The opvective of the game is for eCach team to 

Sperate its offensive ferces to maximize its net offensive 
Mets woile operating a defensive force tO minimize the 
Opponent’s net per enet ve Whitson) (he formula for sdetermining 
é team’s net offensive utils is: 

maotal offensive aircraft utils minus opronent’s total 
amti-aircraft utils) 

plus 

Meral offensive missile utils minus cpponent’s total 


M@er—-missile utils; 
Beet, Offensive utility resulting from this calculation is 
ccempared ie toes cppenent s net effensive utility to 


Hdetermine who wins each year. The teams will be notified et 


fags 


Weenie CC. GCach year whether “they wen “cr °lest that 
Meeeetet lar year. The overell winner of the geme is the tear 
meer Hes the greater cumulative tOvaL Of Met offensive 
fms sor the elzrt-year pericd. 
meme iayers Should beer in “mind “thet. utils dare only 
Mereryed fOr systems which are in the active fcerce. ‘No 
Mme 1S received for over-defendineg. -Thet is, it does no 
femeeeto have more defensive utils in a particular weapon 
meee Catezory than the opponent bras offensive utils. And 
memery, anti-aircraft systems are only effective against 
mmeerart, and anti-bdDellistic missiles are only effective 
Bearust offensive missiles. 
Z2. SlARTING TEX GAME 
To begin the game, the teams should login to the 
mer 6 6dt|6CUL eT Y respective staticns, i.e. the Kremlin’at 
Seewetid Of the laboratory and the Pentagon at the other end. 
Tne ccmputer directcries are “terpored” ard “tempcoblu’” with 
passwords ‘tempor’ and “tempob~ respectively. The 
mmmmetretion versicn cf TEMPO-is accessed by logging inte 
“tempiemo” with pessword “tempod’. Upon login’ the teems 
fee be asked to indicate whether they want to play the 
meer, cr long version cf TEMPO. when they have oprevided 
Meemre response the teams will “réceive some introductory 
memerks including the current force structure and budzet for 
mee first year, estimeted budgets for the next two years and 


Miemrronavtlity Of war.  Proposea res@€arch ‘and development 
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DEP eeicon Or ,uulee meu rst year ere alse  cdcisplayed. This 
Meercmmct107 IS aVellable et any time during the géeme se 
eiere 1S nc) need to record it. 

Poem The: teams mave Nad suzficient time ‘te review the 
meer date the umpire will signal the beginning of the 


P—_emeelomditvere play the<teams press the carriage return 


mem, tLHieir respective stations and the game commence 


in 


mer ANT! Since timing is critical to this implementation 
eee O it is imperative that the teams wait for the 
Dmorre Ss signal to begin. 
Maeemext display tc appear on the screens is a menu of 
Geeeons  aveileable for the teems to choose from. These menu 
meems- will be described in detail in the following 
mepeeraephns. NOTH: The menu items may be reselected as often 
Semcaesired during each yeer. 
On) CURRENT FORCE STATUS AND DATA 
Phissseerent of the program provides a summary of 
Meee yStens Vin the: current operating inventory. The table 
micludes number of systems ia Operatwon, “acquisition cost, 
meets cestivand “utility of each system. The purchase 
Mepis per year is also listed for the systems. 
4. RESEARCH AND DEVELOPMENT DATA 
fmeprirs: display which appears when this option is 


selected shcws wnicn research and development (R&D) vrograms 
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M@eemavailable for that particular year. The teams have only 
Ruemeeyear tC besin werkt cn a particular program. If they dc 
Mmmeselect the option they. will not get the chance the next 
year. PAerey siSay Che. exception. to. .this,, rule. They Rep 
Beguimed, Prior to a system modification can be done in any 
Games 21 rst three years. 

New research programs ere offered only in years one, 
Mueneeeand = three or the gare. Programs begun in these years 
fegepe continued to completion but no new programs will be 
Served beyond year three. 

Mieeceams, will be,askeac by tne computer if they wish to 
Seeesc complete R&D repert for the yeer. Thais report 
mmomees eCStimates of acquisition cost, operation cost, 
Mieeeity and R&D costs for each available program. The teams 
Will be told how long the development will taze and what the 
Smpected .R&i costs for the future years of the progrem will 
mene Current year R&D cost is actual, however, the 
Second dnd third year costs (if the progrem takes that long) 
are only estimates and may increase or decrease depending on 
now tne vorcgram progresses. 

Ripa lv. in this module, the teams..are asked if they 
meat co Spend funas for any of the pregrams.. If tne answer 
Mmeeyes a third displey appears with e menu of cendidate R&D 
programs. Pie actual | and. projected Ral costs are again 
Shown elong with a status report of ongoing progrems. be 


m_emmvedm has begun a project in a ~revious year they are 
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Benamaed to continue the fundine or else 
Gelavery schedule. ine e teems. do gave the ortiom to cease 
memes Of a2 presram after the first yeer cf R&D has teen 
Beamer eted and then resure the development in a later year. 
Additional R&D information cn a system will be available 


memoir the team initially chooses to pursue the program. 
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Ss. CURRENT BUDGET DATA 


t2 


CoiUse mOcule = provides, Gach "team! with. “(the § tiotel 
feeen  ftiecure for the year, tne total cost of operating the 
meee fOr the year, and e running totel of dollers spent up 
_——moiat DOlNtT in tne year. budget Estimates for the next 
ememvecrs) ‘are 2lso provided. aActuel elloceétions for future 
mes May Vary but the estimates can previde a basis for 
@eennine. The prebabilities or war, as currently estimated, 
mae provided in this module. 

Mme teams \are ‘advised “to keep a close account of 
Mmerencial) Status since oversperding the budget results ina 
penalty assessed against the next year’s budget. 

ee BU PADOLILTONAL SYSTEMS 

Sewmeciime de jots era S Op thdiom Drovidessicach tearm wktm ea 
meoy oc: all systems whica are avyaivarl.e fo ry ipuircnasie:. 
mreruded in ‘the list are the ecquisition costs, utility, and 
mescnese limits for €ach system. The players simply chocse 
which system they want and the computer will ask how many 
mae team wants to buy. when that) input’ is provided the 


players receive acknowledgemert of the sale. 
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Bystems bpOUght in “one year will not be operated until 
meee ext year. Gonsecuently,;e*uc cperatiion icosts "will “be 
meeurread dnd no utility will be gained until the following 
year. 

Memew System is aveileble for purchase as soon es all 
Miemere hes peen selected and paid for. A team may acquire 
mers Of a-new system during the last yeer of R&D (provided 
the R&D has been funded), or at any time thereafter. A tear 
eemren LOSE its option to buy units of a system once it is 
maeeonde inventory. 

fe MOMLIEY SYSTEMS IN ‘CURRENT INVENTORY 
Mueceruard POrmusS En tae“ *“zame ““the teams may de 
@z2erea the cpportunity te medify cr upgrade weapon systems 
they have in their inventories. These modifications are not 
meastble witncut developing the technology which gces into 


eaeme elherefore, the R&D for tne modification must be 


by 


Memaed berore the modification can take place. This fundina 


UY 


5 provided through the R&D module described above. 
meen the modify option is selected the players will te 
@rrered Candidate systems for upgrade. There are two ways a 


System can be modified. It can be withdrawn from operations 


La) 


or eae Sycar, Yathus ) inctrring Yne “operation costs and 
Beoviding no utility. Ors Weel camespestoperated fat >the 
Wamecified levels until the next year when the medification 
BeeecOmpliete and it ‘automaticelly” °assumes the upgraded 


levels. Tes ’teams must choose how many units they want to 
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owe and how tney Want» to’ distritute the way tney are 
modified. The computer will provide the necessery 
edvisories. 

MmpuUTcnhase Uperaded: Systems directly, that is, cther 
memeiperdding systems elready in the inventory, it is still 
meeesscary to pay the mcdification R&D cest (if it has net 
Beem peid). The new units cen be purckased at a price equal 
meerne procurement cost cf the unmodified system plus the 
Moditicetion cost. This option will automatically be made 
Meee ble to the teams througn the BUY module when the 
Megitication R&D is completed. 

Pediricetions may be made at any rate not exceeding the 
purcnase Mink Cf =the Original system. hoo) oer) one 
meer ications may be performed at eny time during the first 
pomee years of the game. 

SrergonAe SYoreMsS IN: CURRENT INVENTORY 

feidy te Mecessary dt certain junctures of the 
Pemen tO GEC rid of older, less-efficient systems in order to 
Meee Loeir operations costs for other purposes. This can 
Memdone by selecting the SCRAP menu chcice. A complete list 
Mey sters in the current inventory is displeyed and the 
mem 15 asked which system they would like to scrap. They 
See then asked how many units they would like to take out of 
Seeretion end the computer acknowledges the entry. Force 
units scrapped in cne year will remain Jin the “inventecry 


until the following year. 
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Se cUY INTELLIGENCE DATA OR CCUNTERINTELLIGENCE 
selection of this module provides the team with a 
meme Of ten options for intelligence gathering. For $1082 
Pach the team can get a report of the opponents: 


Bucirrent torce. Structure of offensive forces, or 
B, current “crce structure c® defensive fcrces, or 
c) current R&D programs for offensive systems, or 


d} current R&D programs fer defensive systems. 
Meer iiezence reports on force Structure do not provide an 
meee COUNt Of enemy systems. Rather, they present a ten- 
Maet renege for each system, e.g. SYSTEM-A tas 22-29 units 
meee report if tae oppenent has 2e units. 

Foo tnotelligence reports list all progrems for which R&D 
mmas were expended that year by the enery. 

Rither team may purchese counterintellieence in eny of 
fae four areas described above for $5? rer category. 
Peumaterintelligence reperts inform the team if the enemy has 
PercnasSed intelligence in that cetegory during the year. 

Mime intelligence menu prevides the option to cancel ell 
@eaers for intelligence and start over again for the year. 

mews intel’reence report "is “requested it will be 
resented automatically at the beginning of the following 


year s planning pericd. 
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Date Llifence: reports cannot be obtained in: yeers five 


oarouzh eight. 


This module may be selected eny tire during 
Seemesircvush cour tc-assist in making decisions as te which 
meemems to buy. The enelysis. option provides a complete 
mmet) Ot systems wrnich are, or could be, available at that 
meme tor procurement cr n&rc. The team is asked to select 


memesystems to be compared and an immediate analysis is 
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tebduleted end used to compute as swtilj7dellariscost 
mumeemarenessofactor., «This value. is:simply the «total» life 
Memes utility divided by the total life-cycle cost. 

Poe tecanmscwill not be prevented from: °perfcrmine trade- 
Meese USing systems they may heave chosen not to F&D. This 
Mepemeeranalysis ismnet’ very useful; “however, sincernthe 
preererred option may not be possible to obtain. 

eee Cost” of eanalysis is »$25. for each trade-off 
performed. 

LPRORECCVERYSEROM ENTRY) ERRORS 
This module is merely a tutoriel to explain how to 
eyenee entries tne teams may have made and then later 
memomsigered. It is not pessible to recever from every 


Samay error, particularly in the RSD module. A team cannot 
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un-start development cf a rew techncelczical pvrezram. Mest 
mop Errors can be corrected, however. 
i2. SUSMIT COMPLETED PLANNING AND BUDGETING 

Mien tae Leeam has Completed all ‘of “its actions end 
meemeests f0r the year, the final selection on the menu is 
papered. NOTH: Hach tear is given a specific time te use 
OT current aid Lonez-term plennine. eae 
recemmended that the teams tazxe full advantaze of their 
mmegpted time to carefully prepere their plans. There is no 
mamantese to an carly submission of the yearly glen. 
mou rer Will sinply make the teem wait for the end of the 
Memod anyway. It should also be Gmphasized that a team is 
penelized fcr a lete sulbmissicn. Significant dcllar 
Beauctions from the next year s budget are assessed for e@act 
mimute the plan is late. 

Moon Selecting the yeer-erd option from the menv, the 
meems are asked to confirm that tney, indeed, are done 
Saeevecr. At this point they kaeve the option of returning 
Memtne Main menu for sunsequent adjustrents. 

Waer a confirmed entry is made, the year-end module 


memrorms Several processes in closing out eccountiag fer the 


ion) 


meme Ine cirst repert previded is summary Of  vtris 


meevided by the weepon systems end dollars spent for tre 
/ 


meer. lnis report is immediately displayed at the t 
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eee Yering the breek, the umpire proerem 15 called up 
emaeeach side ¢ data is féd to a central point for recording 
PaeGetermination of the winner for the year. Ther \uirpe re 


MmemeriGine Whether a wer kes occurred during the veer. If e 
Mere nas broken out, messages to thet effect are written inte 
memes and later retrieved by both sides. The activities of 
Seem vire ¢rogram are ell trensperent to the cvleyers of the 
men finally, tne year-end reutine wrdates the database 
Per the coming year, and passes intelligence date back ani 
fertn between the red and blue sides. 

When the program becomes active again, an introductory 
mepert 2<Or the next year will appear cn the terminal screen. 
mens time, the intelligence reports which were requested 
fees the previous yeer are also aveailable simply by 
Peessins the carriaze return key on the terminal 


Seeeowine review of the intelligence reports, the teams 


eoe next year. 
Ss WAR 
ihreuchout’ thetcemev there is -a°' threat “that wer 
Pemlc break out in any year. The intelligence sources for 
Peas Sid@ will keep the teams informed of the best estimate 


MmeperOUaOLLity Of an outbreak of hostilities for eech year. 


MEEEmom. Oration LS PrOViced at the beeinnine of each year 
meme ed 'nct be recuested or funded. It is alsc aveilat 
memes bUDCAT rodule at any time during the yeer. 

face wae Cecurs, tie “cost in -rescurces fcr each team 
fee pe reported to them and awinner will be declared. 


memewer, tne overall winner of tne game will be the team 


Meee the most net offensive utils for the entire eizht-yeer 


fa War Occurs Dota teams will heve $4¢¢@ cut fror 
memeerudset for next year. In addition, the lcser’s budget 
fueeece Cut by an amount equal to twice the difference 
fmerween the twe teams net cffensive util ccunt calculated 
momecne year’ the war occurred. 
moa team allocates more funds than it’has in its budget 
memos § 2 civen year, the budzet in the ?cllcwing year will 
meampeecuced oy twice the amcunt of the deficit. In addition, 


Beescen es a team’s expenditures (allocations clus operating 


Bests) exceed the budget, the program will take it 
Semematically to the year-end module. ine Veen nas, t21e 
Serron of returning to the main renu. HOWEVEr, With Cech 


Meacaonal expenditure it will once again te sent to the 
ered module. Advisories will -be provided to explein 
Magy is happening tut the awkwardness of this condition will 


Meesumably prevent significant overexpenditures. 
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peda eiiscmsouuriyhed Late, (that is, 1f the end-of- 
year menu selecticn is net made in the allctted tine) the 
mmmeet for the next year will be reduced by S&2 per minvte 
Sores tne first five minutes, and $122 ver minute for Each 
Genute over five minutes. 


ieraeneam does not spend its entire budget for the 
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Surrent yeer, the remairder cf tne fune 
meemecarryover to the following year. 
fo, WEAPON SYSTEM SPPECTIVENSSS 
Pate toOvel Utility Of @ given weapon system for one 
fees 6MOt Simply the number of utils times the number of 
Peeeems. ithe Lew of Diminishing Merginal Retrvrns pvostuletes 


Meee stockpiling one particular weapon system which nas a 


2 


an) 


Meer eutility does not insure success, nor does it support 
Mmeemaneed force concert. Therefore, the final util count for 
e system in a particuler year may be reduced by some eamount. 
mremeescueme for this util discount is shown in figure A-1. 
mor example, if e téam has 12@ weapon systems, each with a 
mmiiry 901 55,5, thel teamiwill’ receive a total utility for 
meat system of 4420 + 3@¢@ = 4722 ratner than 5520. 
Hes DCCUMENTATION 

Teams will te erevided with blenk budget 
memecation forms to assist them in planning where resources 
Mere be spent for the year. inese forms need not be 
Bue tted at any time. They aré merely tccls to make the 


Orgenization of the teams easier. 


ES 


FORCE, UNIT UILL. DISCOUNT 


Total utils of any individual force unit ere discounted 
follows: 


m 
vA) 


TOTAL ORIGINAL UTILS FINAL NET UTIL VALUES 


1 —- 2000 Orteinal TOtvadl 

2001 -— 3229 e@02 plus 92% cf amcunt cver 220¢€ 
2001 - 4222 £902 plus &0% of arount over 3220 
4921 - 5S¢e?g 372@@ plus 7@% of amount over 40722 
5201 - 6002 442@ plus €0% of amount over 522 
6291 - 7222 5@¢@ plus 50% of amount cver 6220 
7001 - 8202 550@ plus 404 of amount over 7202 
EGZ1 - GLCP 5926 plus 38% of amount over EL 
9221 - 10022 €222 plus 20% of amount over 9022 
12001 - 11220 642¢€ plus 10% of amount cver 12222 
over 11220 6520 maximum net utils 


Pigure, A-1L SUL iity Discount Scheme 
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mca year DOth beans receive an actual budget fcr the 
meerent year plus estimated budeets for the next two yeers. 
merece Estimated budgets may change, but they can assist in 


emine some long-renge p 
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Peceram(MYDP) is..patterned after the 
Poostram and is provided to relp the teams formulate long- 
eemenorce plans. The MYDP is merely a.worksneet .and will 
Soeeoe. SUDMitted. 

Pare TOrms. Om the Budget Allocation Form and the 


[Meee Yeer Defense Pléen are provided in figure A-z and 


a7. UMPIRE 

Rhe wmpieies nas, Only One responsibility.dno the play 
memes version. of TEMPO. Ee must signal the start cf? play 
wnen both teams have had tne cnance to review initial gare 

gata. 
igempire can alse observe game status in terms of eEech 
Memeecoutility totals for e€ech year by logging into “urpire’ 
With password ‘umpire’ and examining the file “ump. This 
mame Cumulative file which is urcated at the end cf Gach 
meee NCte that the file must be recalled at the end of 
[eee yeer to receive the most current deta. A file being 
Smoplayed will not be automatically updated as it is teing 


Viewed. 
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OPERATIONS 

TSYSTEM/B2GIN|# TCi# TOINUMBER [OPER COST ITOTAL| 
Pe oCrne) aeOrt 10) 1) 1 PES 1UTILS | 
1 INVEN! '(NOP) {OPERATE!UNIT{ TOTAL! 
i | 


a cr a ae as we ee ew ee ee es ws ee we we ee wee ee ee we we ee ee we we ee 
ce ee re ee ee ee re me ee we we we ww ew es ee 
ce wai wa a ee ee SS 
me ce ce er i we es = 
em ee ee em se me wee we ew a ee ew es es ee ee a ee ee ee ee 
a re me ee ce a a ee 
a a a a ae ee ee 


Total 


RESEARCH AND DEVELOPMENT 


system R&D Cost 
' i i 
Ue = ee ee ee ee 1 
! ! 
| H | 
‘ i I 
JW) | 
1 i 
| | i 
| i ' 
lp a rr rr | 
i] | 
! | | 
! i | 
Ue a ee 1 
! i 
Hobal | 
moe Cost; 
INTELLIGENCE 
Type intel Cost Counter 
Of? Force $122 $5¢ 
Lef Force 182 5) 
Off R&D 122 52 
Def R&D 122 5g 
Subtotals} | 


ACQUISITION 
Z7to Buy  wUnit. .Tetal 
or Mod Cost Cost 


a a a ee ae ae ae ee ee ee 
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System 


Total ! t 


ANALYSIS 
~ ($25 per enalysis) 
system Vs -System 


—— ee ee —— ee 


Total Analysis Cost 


Pizuce Ae. Sample Budget Allocation Form 
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